Time course of tolerance to ischemia-reperfusion injury and induction of heat shock protein 72 by heat stress in the rat heart.
We compared the time course of tolerance to myocardial ischemia-reperfusion injury with the time course of heat shock protein 72 (hsp72; inducible form) induction after heat stress in a rat model. The size of the infarct resulting from ischemia-reperfusion was increased 12 h after whole-body hyperthermia (42 degrees C for 15 min), but was significantly decreased 48 and 72 h after hyperthermia, compared with the sham control. The infarct size was decreased as late as 96 h after hyperthermia, although the infarct-limiting effect was smaller at that time. The myocardial content of hsp72 was markedly increased for 3-72 h after hyperthermic treatment, and was decreased after 72 h in association with an increase in the infarct size. The hsp72 content remained elevated during the period of tolerance to ischemia-reperfusion injury, but the infarct size decreased after the hsp72 content peaked. Pretreatment with a protein kinase C (PKC) inhibitor, chelerythrine chloride, immediately before hyperthermia, significantly suppressed the delayed cardioprotective effect of hyperthermia and reduced hsp72 induction. These results suggest that newly synthesized hsp72 through PKC activation after heat stress may have to be post-translationally modified and compartmentalized prior to assuming to the development of the delayed tolerance to ischemia-reperfusion injury in rats.